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Abstract 
Equal access to health services is one of the priorities of health policy. We assumed, that equitable health service was a consequence 
of even resource allocation. The aim of the study was to analyse the relationships between non-financial allocation of health 
resources and the state of health of the Polish population (women and men, at the age of 60), at the level of regions. In order to 
prove research assumptions, Perkal’s method was applied.  
We confirmed, that non-financial resources are allocated unequally. We also proved the existence of the relationship between 
access to health care and the state of health of a population. 
© 2016 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of ECE 2016. 
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1. Introduction 
In highly developed countries availability and quality of health services have become a priority in the organization 
of health care. It is accompanied by a desire to build a comprehensive, cost-effective and fair institutional system, 
promoting free choice of services (White, 2000), (Williams & Torrens, 1988), (Ucieklak & Bem, 2014 b), (Ucieklak 
& Bem, 2014 c), (Bem & Michalski, 2016), (Brozyna et al., 2016). 
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Equal access to health services is, therefore, one of the priorities of health policy (Ucieklak-Jeż, Bem & 
Prędkiewicz, 2015). The key aim, related to this type of research, is to identify regions, where the provision of health 
care services should be higher, and regions, which do not require such a high access to health benefits (Fransen et al., 
2015). 
Equity in health can be assessed both as an equity in access to health care services, and as an equity in distribution 
of health care resources (Arredondo & Orozco, 2008), (comp. Michalski, 2014; Michalski 2015; Michalski et al. 2015; 
Raisova et al. 2014). It seems, however, that these concepts are closely linked, especially in the case of distribution of 
non-financial resources (infrastructure, staff, diagnostic equipment). According to the definition of the equal access, 
Penchansky and Thomas (1981) conclude, that this is a multi-faced phenomenon, which should be analysed in terms 
of several dimensions. According to that, Peters (et al., 2008) defines four dimensons of access to health care: 
geographic accessibility (the physical distance or travel time); availability (appropriate type of service, waiting times), 
financial accessibility, acceptability (health care system responsivness). Neutens (2015) emphasise, that 
availabilityand geographic accessibility are of special importance, in the light of evidence that proved that spatial 
barriers are crucial, from the point of view of lower health care utilization and, as a consequence, poorer health care 
outcomes.Physical distance from health care providers can affect potential patients in many ways, despite the 
development of telehealth technologies (Meyer, 2012).  
What is important, accessibility can be analysed in many ways or dimensions – as the identification of health care 
needs or as the delivery of health care benefits (Wilson & Rosenberg, 2004), (Harding, 1999). A separate issue is the 
patients’ perception of availability, which may be the result not only of the location of health practitioners, but also of 
the demand for benefits or other barriers, including those of the socio-economic nature (Wilson & Rosenberg, 2004), 
(Cylus & Papanicolas, 2015). 
Literature studies suggest, that accessibility can be interpreted as spatial and aspatial. Spatial accessibility is a 
consequence of geographical distrubution of health care providers, which not always reflects distribution of population 
or unreported demand for health care benefits, while the aspatial one focuses on nongeographic barriers, such as, for 
example, financial ones (Ngamini Ngui & Vanasse, 2012). Revealed accessibility, in contradistinction to potential 
accessibility, is related to the actual consumption, ergo, receiving health care benefits. Guagliardo (2004) suggests the 
analysis of accessibilty in two steps – the first is related to the potential for health delivery, which is followed by the 
accomplished, actual use of health care services (Guagliardo, 2004). 
The purpose of resource allocation mechanisms, which distributes health care resources among regions, is to 
promote horizontal equity in access to health care benefits, so that people who have the same health needs could 
receive equal treatment. The equitable allocation of resources should be reflected in the health indicators, such as 
mordibity, mortality or life expectancies (Anselmi, Lagarde & Hanson, 2015). In many countries, the allocation of 
resources among regions is based on selected characteristics of the population, such as the structure in terms of sex 
and age. The algorithms take different forms, but there is always a problem of choosing between horizontal and vertical 
equity, because those two characteristics can be difficult to obtain equally (Sen, 2002). 
In Poland, health care is funded by the universal health insurance. Public funds dominate, they are managed by 
monopolistic payer’s institution (National Health Fund) (Bem, 2013). Policy implemented by NHF creates incentives 
for health care providers and influence business investment’s decisions (Bem, 2013), (Bem, Prędkiewicz & Ucieklak-
Jeż, 2015), (Ucieklak-Jeż & Bem, 2014b), (Ucieklak-Jeż & Bem, 2014c), (Ucieklak-Jeż & Bem, 2015c). It also affects 
strongly financial condition of medical entities, especially hospitals (Bem et al., 2014), (Bem et al., 2015a), (Bem et 
al., 2015b), (Bem et al., 2015c), (Bem et al., 2015d), (Bem & Michalski, 2016), (comp: Michalski 2015). Financial 
resources are allocated among regions on the basis of the number of insured persons, taking into account the 
demographic structure (age, gender). Limited access to benefits, in countries with universal health insurance, like 
Poland, can have many causes, aside from financial barriers, also non-financial, related to distance, waiting times or 
poor quality ones (Cylus & Papanicolas, 2015). 
The existing structure of the service providers is thus very important - even if the funds were distributed equally, 
lower density of the healthcare providers (hospitals, medical staff, diagnostic equipment) would prevent proper 
allocation of financial resources, which may create barriers in access. It can therefore be concluded, that non-financial 
resources are primary in relation to financial resource allocation.  
Decisions concerning the location of service providers are not one-dimensional, as they must take into account not 
only the obvious interests of patients, but also interests their medical staff, taxpayers or politicians (Burkey, Bhadury 
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& Eiselt, 2012).Another major problem is the trade-off between quality and accessibility of health care services (Tanke 
& Ikkersheim, 2012). In other words, should we primarily focus on the geographical availability of services or 
concentrate on high quality benefits, provided by highly specialised, but distant health facilities? 
We can conclude, that equitable health service is a consequence of even resource allocation (Eaves, 1998). Eaves 
(1998) sums up that equity should be assessed in relation to: distribution of health care resources, access to health care 
benefits and their consumption, outcomes of standards and health system, and, as a result of the above –health status 
of the population. In this concept, equal access is considered to be crucial, but rather as a certain opportunity to use 
services. That suggests an analysis of potential use of health care services. 
The research methodology, in analysed area, consists of varied methods – from population-to-provider ratios to the 
more advanced ones, like gravity-type metrics (Fransen et al., 2015), (Guagliardo, 2004), (McGrail & Humphreys, 
2009). In practice, a number of studies on the availability of benefits are often based on the analysis of the quantity of 
service providers or medical professionals per capita (Rosenthal, Zaslavski & Newhouse, 2005).  
The aim of the study is to analyse the relationships between allocation of the non-financial health resources and 
the level of health of the population at regional level (voivodships). This research refers to the health care access in 
terms of geographical accessibility as a part of spatial accessibility. We assumed, that potential (not actual) access to 
the health benefits, which is the result of the allocation of resources, is reflected in the health status, which is the 
outcome of the health system. In the process of research designing we have formulated the following hypotheses: 
 
x H1: non-financial resources are distributed unequally among regions; 
x H2: access to health services affects the health status of a population’; 
x H3: there are time lags between the observed level of accessibility and the state of health of a population. 
 
In the H1 hypothesis, we assume that non-financial resources in Poland are unequally distributed between regions 
– there are regions where resources are insufficient, according to their inhabitants’ needs, and there are regions well-
equipped in infrastructure and medical staff. The verification of the H1 hypothesis would allow not only the analysis 
of relationships between the state of health and availability of health care services, but it would also indicate regions 
characterised by the lowest and the highest access to health care and health care resources, which are essential from 
the point of view of health. 
The H2 hypothesis assumes that there is a statistically significant relationship between the state of health of the 
population and the access (availability) to health care services. This relationship has been analysed by regions 
(voivodships). 
In order to verify the H3 hypothesis, we analysed the relationships between availability of non-financial resources 
and life expectancies – for women and men – by regions. We decided to study life expectancies at the age of 60, 
because those expectancies are strongly affected by the availability of health care services. We expected, that 
relationship between life and the level of access would grow as the time lag increases. 
The data were analysed at the level of regions, corresponding to the NUTS2 level. In the case of Poland, it means 
an analysis at the level of 16 regions (voivodships). The data come from the Centre for Health Care Information 
Systems (public institution which collects public data concerning health care in Poland) and cover the years 2008-
2013. 
2. Research and Data 
The aim of this research is to determine the availability of health care in the provinces in Poland. In order to verify 
research hypotheses, we have used the method of synthetic indicators, created on the basis of the multidimensional 
comparative analysis (MCA), which allows to capture the dynamics of spatial-time processes. MCA in economic 
research allows creation of many different synthetic indicators, e.g. the taxonomic measure of development (Hellwig, 
1968), the measure of standard of living and living conditions (Stahl, 2006) or the measure of quality of life (Zeliaś, 
2000). 
In this study, Perkal’s method has been adopted. This method provides a convenient classification schemes for 
regionalisation, allowing classification of regions/units from the point of view of the obtained level of regional 
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development. Basing on Perkal’s method, which is one of the MCA methods, we have built the synthetic index of 
availability of health care, as a sum of standardized indicators. This method consists of two stages: 
 
x standardization of various adopted measures, as a result of which all variables are expressed in comparable units 
and can be summed up; 
x calculation of synthetic indicators – the indicators may range from −3 to 3, while the developed regions have the 
value of the indicator above 0, average regions – close to 0, and poor regions – values below 0. We can consider 
regions characterised by approximate values as similar. 
 
Due to the data structure we have decided to use population-to-provider ratios. The variables, used in the study, 
have been selected on the basis of previous research conducted by the authors. Our previous findings indicated non-
financial resources which most affect the health status of women and men, at the age of 60 (Bem, Prędkiewicz & 
Ucieklak-Jeż, 2015). An observation matrix has been created by describing each of the voivodeships by twelve, 
selected in previous research, indicators. The indicators describe non-financial resources of the health care system (a 
number of doctors, nurses and midwives in the stationary and ambulatory health care units, the number of hospital 
beds and operating rooms, diagnostic equipment as the number of MMR, CT, PET). All variables have been 
transformed into relative values (with regard to the number of inhabitants of a given voivodeship). Variables have 
different weight and units, so they need to be standardised. Because all variables are stimulants, they have been 
standardised with the use of the following formula (Malkowski, 2007): 
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 On the basis of standardized variables, Perkal’s synthetic indicator has been calculated – the indicator of 
health care availability, according to the formula: 
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where: 
Pik – standardized value of j- feature in the i-object. 
Obtained values of Perkal’s indicator have been classified into classes of health care’s availability in Poland, 
calculated in accordance with the scheme (Table 1). 
  
16   Agnieszka Bem et al. /  Procedia - Social and Behavioral Sciences  220 ( 2016 )  12 – 20 
Table 1. Classes of health care’s availability in Poland 
Perkal’s indicator ranges The level (class) of availability of health care in Poland 
sxWP !  Very good 
sxWx P   Good 
xWsx p   Sufficient 
sxWp   Insufficient 
 
Then, for this statistical population, the strength and the direction of the relationship between access to health care 
services, represented by Perkal’s indicators, estimated for the years 2008–2013 and the life expectancies for women 
and men at the age of 60, in 2013 have been calculated. 
The strength and the direction of the relationship have been estimated using the Pearson correlation coefficient, 
according to the following formula: 
 
 (4) 
  
 
3. Results and Discussion 
Basing on the estimated values of Perkal’s synthetic indicator, we have assessed the level of geographical 
accessibility of health care services in Polish regions (voivodships).  
Table 2. Values of WP indicators and classes of health care availability, in Poland, for the years 2008–2010, by regions 
Voivodship WP2008 Class WP2009 Class WP2010 Class 
Dolnośląskie 3.08 Sufficient 2.39 Good 2.65 Good 
Kujawsko-pomorskie 2.80 Sufficient 2.08 Sufficient 2.22 Sufficient 
Lubelskie 4.53 Very good 3.33 Very good 3.59 Very good 
Lubuskie 2.05 Insufficient 1.45 Insufficient 1.31 Insufficient 
Łódzkie 4.65 Very good 3.43 Very good 3.75 Very good 
Małopolskie 3.10 Sufficient 2.34 Sufficient 2.40 Sufficient 
Mazowieckie 3.87 Good 3.03 Good 3.05 Good 
Opolskie 1.93 Insufficient 1.59 Insufficient 1.57 Insufficient 
Podkarpackie 2.85 Sufficient 2.01 Sufficient 2.15 Sufficient 
Podlaskie 4.27 Very good 3.23 Very good 3.19 Good 
Pomorskie 2.43 Sufficient 1.67 Sufficient 1.81 Sufficient 
Śląskie 4.72 Very good 3.58 Very good 3.64 Very good 
Świętokrzyskie 3.41 Good 2.57 Good 2.91 Good 
Warmińsko-mazurskie 1.99 Insufficient 1.50 Insufficient 1.57 Insufficient 
Wielkopolskie 2.65 Sufficient 1.65 Sufficient 1.79 Sufficient 
Zachodniopomorskie 2.57 Sufficient 1.96 Sufficient 2.00 Sufficient 
Perkal’s synthetic indicator’s values (WP): 
For 2008: very good > 4.11; good (3.18; 4.11); sufficient (2.25; 3.18); insufficient < 2.25 
For 2009: very good >3.08; good (2.36; 3.08); sufficient (1.64; 2.36); insufficient < 1.64 
For 2010: very good > 3.24; good (2.47; 3.24); sufficient (1.7; 2.47); insufficient < 1.7 
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We have found, that in 2008, the accessibility to health care services can be assessed to be very good in only 3 
regions, while it was insufficient – also in 3 regions. Accessibility in 7 regions has been assessed as sufficient and in 
2 regions – as good. In 2009 and 2010 the situation didn’t change significantly – the accessibility improved from 
“sufficient” to “good” in one voivodeship (Dolnośląskie), and in one voivodeship (Podlaskie) it deteriorated – from 
“very good” to “good” (Table 2).  
Table 3. Values of WP indicators and classes of health care availability, in Poland, for the years 2011–2013, by regions 
Voivodship WP2011 Class WP2012 Class WP2013 Class 
Dolnośląskie 2.30 Good 2.44 Good 3.24 Good 
Kujawsko-pomorskie 1.98 Sufficient 1.99 Sufficient 2.67 Sufficient 
Lubelskie 2.87 Very good 3.23 Very good 3.62 Good 
Lubuskie 1.37 Insufficient 1.40 Insufficient 1.84 Insufficient 
Łódzkie 3.06 Very good 3.15 Very good 4.26 Very good 
Małopolskie 2.03 Sufficient 2.19 Sufficient 2.71 Sufficient 
Mazowieckie 2.71 Very good 2.86 Good 3.65 Good 
Opolskie 1.22 Insufficient 1.32 Insufficient 1.74 Insufficient 
Podkarpackie 1.73 Sufficient 2.01 Sufficient 2.52 Sufficient 
Podlaskie 2.40 Good 2.45 Good 3.30 Good 
Pomorskie 1.39 Insufficient 1.63 Insufficient 2.03 Sufficient 
Śląskie 2.98 Very good 3.52 Very good 4.20 Very good 
Świętokrzyskie 2.22 Good 2.57 Good 2.95 Good 
Warmińsko-mazurskie 1.52 Sufficient 1.49 Insufficient 1.76 Insufficient 
Wielkopolskie 1.44 Insufficient 1.88 Sufficient 1.26 Insufficient 
Zachodniopomorskie 1.88 Sufficient 1.94 Sufficient 2.42 Sufficient 
Perkal’s synthetic indicator’s values (WP): 
For 2011: very good > 2.66; good (2.07; 2.66); sufficient (1.47; 2.07); insufficient < 1.47 
For 2012: very good >2.90; good (2.25; 2.90); sufficient (1.60; 2.25); insufficient < 1.60 
For 2013: very good > 3.65; good (2.76; 3.65); sufficient (1.88; 2.76); insufficient < 1.88 
 
In the period 2011–2013, the accessibility to health care deteriorated in two voivodships – in Lubelskie – from 
“very good” to “good”, and in Wielkopolskie, from “sufficient” to “insufficient”. In Pomorskie, the accessibility 
improved from “insufficient” to “sufficient”. In other voivodships accessibility, generally, remained unchanged (Table 
3). 
During the next stage of the research we have compared accessibility to health care services with life expectancies 
for women and men aged 60. The strength of the relationship between variables has been measured with the use of 
the Pearson correlation coefficient. 
Those findings allowed us to adopt the H1 hypothesis: there were regions (voivodships) which provided even “very 
good” access to health care, and there were four regions where the access to health care was “insufficient”. 
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Table 4. Pearson’s correlation coefficient between accessibility’s synthetic indicator and life expectancies in 2013, in Poland, by regions 
 WP2008 WP2009 WP2010 WP2011 WP2012 WP2013 ek60 em60 
WP2008 1 0.93 0.93 0.90 0.91 0.87 0.28 0.53 
WP2009  1 0.93 0.91 0.90 0.90 0.26 0.53 
WP2010   1 0.92 0,92 0.89 0.23 0.51 
WP2011    1 0,92 0.91 0.11 0.41 
WP2012     1 0.88 0.20 0.43 
WP2013      1 0.15 0.43 
ek60       1 0.68 
em60        1 
 
According to the H2 hypothesis, we have found, that access to health care affects life expectancies for women and 
men, at the age of 60 (Table 4). We have observed, that men's state of health, represented by life expectancy, depends, 
to a greater extent, on access to health benefits, than in the case of women (0.53 versus 0.28). The strength of this 
relationship is from weak, in the case of women, to medium, for men’s population. The direction of the relationship 
is clear – the better access to health care services, the better state of health is. These findings have entitled us to adopt 
the H2 hypothesis.  
Moreover, we have observed, that the strength of this relationship has grown, with increasing the time lag between 
the level of access and the expected lifespan. The correlation coefficient between the level of access to health care, in 
2013, and life expectancies in 2013 is only 0.15 for women and 0.43 for men, while the relationship between the 
access in 2008 and the life expectancies in 2013, are, equal to, respectively, 0.28 and 0.53. It is also important that the 
strength of this relationship is stronger for men than for women, in every analysed year. These results allowed positive 
verification of the H3 hypothesis. 
4. Conclusions 
In this research we used Perkal’s method, which haven’t been, so far, employed in research concerning spatial 
accessibility. We can conclude, that our research proved that the distribution of nonfinancial resources in Polish 
regions is unequal. This unequal redistribution lead to differences in the access to health care services. There 
voivodships which offer good or very good access to health care, while in other regions this access is only sufficient, 
or even, insufficient. What is important the level of access didn’t importantly change during analysed years. It is 
troublesome, because that shows, that during this time, no corrective actions, in this field, were undertaken. The 
problem, however, requires further analysis, which should be expanded by including an analysis of the availability 
based on actual consumption of health care benefits. It may be important, also, to search for the factors which 
distinguish areas with better access to benefits – brief analysis does not allow us to draw any conclusions – very good 
or good access to benefits provide both regions prosperous and poorer ones. 
The other interesting finding is, that men’s state of health depends much more, on the access to health care, than in 
the case of women. Usually women, though life longer, assess their health of state as poorer, comparing to men, in 
the same age groups (Bem, Ucieklak-Jeż & Prędkiewicz, 2013), (Bem & Ucieklak-Jeż, 2014a), (Bem & Ucieklak-
Jeż, 2014b), (Bem & Ucieklak-Jeż, 2015), (Ucieklak-Jeż & Bem, 2014a). That suggests, that women should need 
higher utilisation of health care services. It seems, that this phenomenon requires, also, further analysis. 
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